Table of Contents
Scheme S1. Synthesis of the quinacridone (Q) monomer………………………………. S2 Synthetic methods. ………………………………………………………………..……. S2 Table S1 . Mass spectrometry data for quenched probes………………………………… S4 
5'-(4, 4'-Dimethoxytrityl)-1'-β-quinacridonylmethyl-2'-deoxyriboside (4)
To 3 (120 mg, 0.27 mmol) dissolved in anhydrous pyridine (10 mL) was added DIPEA (0.28 mL, 1.6 mmol), followed by 4, 4'-dimethoxytrityl chloride (390 mg, 1.1 mmol) under an atmosphere of argon. The reaction was stirred at r.t. for 2 h and the completion was monitored by TLC. Then methanol (10 mL) was added to quench the excess 4,4'-dimethoxytrityl chloride for 20 minutes. After evaporation of the solvents, the product was purified by flash column chromatography (ethyl acetate/hexanes 3:1 to pure ethyl acetate) to give the product as a red solid (168 mg, 85%). Phosphoramidite derivative of 4. Prior to the synthesis of ODF, the prepared Q-DMT were transformed to 3'-O-phosphoramidite derivatives by a standard method. Briefly, Q-DMT compound (1 eq.) was dissolved in anhydrous DCM under an atmosphere of argon, to which DIPEA (6 eq.) and 2-cyanoethyl N,N-diisopropylchlorophosphoramidite (2 eq.) were added sequentially. The reaction mixture was stirred at room temperature for 2 h and then concentrated in vacuo. The residue was purified by flash column chromatography (ethyl acetate : hexanes = 3:1 with 5% triethylamine).
31 P NMR (100 MHz, CDCl 3 ) δ = 149.14, 149.05. Figure S8 . MALDI-MS data for products of reactions of SMUG1 with probes 2 (A) and 4 (B). 4 uM probe was reacted with 500 units/mL hSMUG1 in 1x NEB reaction buffer 1 (10 mM Bis Tris Propane-HCl, 1 mM MgCl 2 , 1 mM dithiothreitol) for 24 hours at 37 °C. The enzyme was heat inactivated by heating at 65°C for 20 minutes. The sample was concentrated 3-fold by speed vac, and was characterized by MALDI-TOF following a ziptip clean-up. 
